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I - Introduction 
The most singled out feature of woodlands in Galicia and Northern Portu-
gal is the continuous increase of eucalyptus (Eucalyptus G/obulus) plantations. 
Since the 1960s this species has expanded to cover over 270,000 ha in Galicia 
and 695,000 ha in Portugal, that is 29% and 21% of the total forested areas 
respectively. As a result that fast growing conifers and eucalyptus now cover 
90% of the woodlands and 40% of the overall territory. In some districts, the 
percentage increased up to 49%. In 1995 these plantations were 150,000 ha 
larger than the targets set by the administration. This brings about very short 
rotations and monotony to the landscape, as opposed to the diversity provided 
by deciduous species in the forests. Other features are the fact that there are 
many areas that totally lack any agricultural, cattle or forest use; that there are 
many forest fires, with an average area burnt down annually between 1990 and 
1995 of 1.2% of open or forested spaces; and much random clearcutting. 
From an economic standpoint, these. facts are determinant to the sector's 
output, both as regards actual timber harvested and the implications on further 
industrial production processes and on the social function of forests as public 
assets and their external effects. These effects are protection against snow 
avalanches or topsoil erosion, wind speed, temperature, quality and quantity of 
water supplies, carbon fixing, spaces to develop recreational and leisure activi-
ties, as well as habitat for much wildlife and flora. There may also be negative 
external effects, such as those brought about by the loss of landscape, flora 
and wildlife tha:t are associated to random plantations. 
The public intervention in this sector is traditional in industrialised countries 
and increasing. in Europe with the CAP reform. If the intervention aims at max-
imising social well being then both aspects, market and non-market, should be 
taken into account. We do not know of any studies that value the social func-
tion of these forests. It is recognised that benefits are location- and system-
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specific, and that how forestry is done matters more than whether forestry is 
done. To find out how much net benefit arises from current forests manage-
ment and how much would arise with another type of forest or forestry policy 
(favouring long rotations and broad-leaved species) non-market benefits must 
be taken into account 
Thus, there may be a need to try to place money value on the benefits 
so that providers can better decide whether to maintain one existing forest or 
to improve it. Since there is no market associated to these functions, contin-
gent valuation (CV) is used to estimate benefits. Numerous applications to non-
-market goods and services demonstrate the validity of the technique. This 
methodology constructs a hypothetical market in which sample respondents 
reveal their willingness to pay (WTP) to avoid, or willingness to accept (WTA) 
contingent on a quantitative or qualitative change in the resource of interest. 
Elicited responses are theoretically equivalent to a measure of compensating 
or equivalent variation since they reveal sums respondents would surrender to 
maintain utility rather that derived from an inferior provision of the resource. 
The major advantage of the method is that the respondent does not have to 
be a user of the resource in question. The technique is handicapped wher-
ever the good to be valued is difficult to explain or unknown to respondents, 
or where respondents have little experience in making similar transactions. Much 
controversy surrounds the technique, both in terms of its ability to deliver re-
liable estimates of WTP or WTA and the correct design of CVM surveys. Critical 
design issues are bidding formats (open versus open-ended) and the level of 
information provision. CV has also been criticised for suffering from bias, that 
is, systematic over- or understatement of true WTP (WTA). Possible sources 
of such bias are starting point in bidding games, the choice of bid vehicle, the 
hypothetical market, embedding or mental accounting. The US Department of 
Commerce's National Oceanic and Atmospheric Administration (NOAA) con-
vened a panel of distinguished economists thought to have no vested interest 
in the CVM to conduct hearings on the validity of the CV method in 1992. 
The Panel's report on their findings was basically a cautious acceptance of 
CV (Arrow et al., 1993). The principal recommendations are that a In-person 
interviews should be employed; WTP (not WTA) should be sought, WTP esti-
mates should be sensitive to the scope (scale) of environmental change, re-
spondents s~ould be reminded of their budget constraints, a dichotomous choice 
format should be used, a minimum response rate from the target sample of 
70 per cent should be achieved and the CV results should be calibrated against 
experimental or actual market findings. 
In what follow, we first introduce the area relevant to our case study, and 
the conceptual framework followed. Then, we present our results. Finally, we 
carry out an interpretation and discussion of our results. 
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II -The empirical study 
11.1 -The forest valued 
This paper reports on data obtained with regard to a 20,000 ha area of 
which 3.7 per cent has been declared a natural park (746 ha}. There are no 
noteworthy wildlife species, and the situation is representative of woodlands in 
Galicia and Northern Portugal (lnventario de recursos Baixo Mino, 1992). The 
woods are made up of eucalyptus and conifers plantations. Deciduous species 
make up 0.5 per cent of that area. Treeless lands represent 20 per cent. Dur-
ing the period from 1982 to 1993, there were on average 155 forest fires per 
annum that burnt down 4 per cent of the land, of which 79 per cent were cov-
ered by trees. Forest use inside the natural park (longer turnover, lesser density 
of trees and greater diversity of species) as well as the existence of infrastruc-
tures for the pursuance of leisure activities are an exception in the case of 
Galician forests, whereas elsewhere in Europe they may be the norm. The natural 
park area did not suffer from wildfires in the period studied. According to the 
classification of the FAO, its recreational use is important since it receives visits 
over ten days per ha/year. 36 per cent of visitors are residents of the five mu-
nicipalities in the district where the natural park is located, 33 per cent in Vigo 
(the major nearby urban centre), 17 per cent in the rest of Galicia and the re-
mainder are residents of other parts of the Iberian Peninsula, mostly from Por-
tugal, Madrid and Barcelona. 
11.2 -The concepts of value 
The research objective was to estimate the value that the 20,000 ha area 
my provide. Visitors obtain satisfaction visiting the 746 ha natural park (NPA). 
The NPA may also provide satisfaction to non-visitors and the rest of the 
20,000 ha non-visited woodlands may also provide satisfaction to visitors and 
non-visitors. The last benefits are associated with the knowledge that certain 
social functions are maintained (erosion control, water quality, C02 stores, wild-
life habitat) and from the reassurance that future visits may take place. 
Budget constraints to the realisation of the application do not allow us to 
take both the ·non-visitor and visitor population into account. There are some 
advantages, however, in considering the visitor population. They are in contact 
with the object being valued and this decreases the degree of uncertainty, chance 
replies and the effort necessary to respond; efficiency increases and furthermore, 
relevant information may be obtained about the way visitors make use of the 
services provided. The main disadvantage of this procedure is that we only 
estimate benefits for visitors or one part of the total non-market output of the 
considered woodlands. 
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We estimate the follow three values: 
1) Value of the visits made to the 746 ha of the natural park (NPA); 
2) The satisfaction that visitors may obtain from improved landscapes, 
that is increasing the presence of deciduous species into the natu-
ral park, such as oak (Quercus robur), beech (Fagus sylvatica) and 
sweet chestnuts (Castanea sativa); 
3) The benefits to the visitors to the park from implementing meas-
ures to preserve from intensive use or reforest areas having suf-
fered from wildfire or clearcutting without re-planting. We take the 
20,000 ha of the district into account. The NPA is not representa-
tive enough to this purpose, being small in size and enjoying the 
maximum protection levels applicable in Galicia. 
We may not estimate total value and divide into categories given that the 
different value components refer to different objects. Another reason in favour 
of this strategy is the advantage of using an entrance fee as a means of pay-
ment to enter the NPA that would be less applicable to the overall forestlands 
in the district. The experience of an entrance fee for a forest lying close to the 
NPA makes this instrument the more credible for the application. 
We assume the visitor derives utility from visits to the NPA Q, the state of 
quality of the NPA and other woodlands Z, and all other market goods and servi-
ces x = (x1, x2 ... Xn), such that U (x, Z, Q). For simplicity, assume that all other 
market goods lead to positive utility and utility increases at a decreasing rate. 
The visitor's choice of all market goods and services is constrained by fixed 
monetary income, Y, and the prices of these goods and services, P= (p1, !J2, ... , Pn). 
The visitor selects levels of market goods to maximize utility subject to a 
fixed level of income and the non-market forest output. Formally: 
Max[U (x,LJ,cP)I Y?:. px;LJ,cP preassignedj 
X 
Another way to rewrite this is as a cost minimisation problem. The indi-
vidual selects levels of the market goods to minimise expenditures, subject to a 
fixed level of utility and the environmental service. Formally: 
e(p, LJ,cP,l.P) = Min[p.xll.P?:. U(x,LJ,cP);LJ,cP preassignedj 
X 
where e (P,LJ,cP,l.P) is the expenditure function or minimum expenditure neces-
sary to achieve the fixed level of utility, l.P, dependent on price and the level of 
Z and 0. 
The first value, monetarization of the benefit of «recreational service>> as 
provided by the NPA to the visitors, is estimated through the Equivalent Surplus 
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(Johansson, 1987; Hanley et al. 1997). Such a measure corresponds to the 
willingness to pay (WTP) or forsaking income, in order to maintain visit levels 
OJ and post-intervention level of utility lJ1 ( lfJ > lfi). 
Formally, given the prices p, the income level Y and the quality of the NPA 
OJ, this first change proposed in the questionnaire for the public good from the 
initial situation 0 to the proposed alternative 1, can be expressed (OJ< Q1): 
U (p, Y-ES,LJ,cP) = U (p, Y,LJ,Q1) 
where the ES is the monetary value equivalent to the loss of utility given rise 
by the decrease in the visits per annum the visitors want to forgone in order no 
to give up visiting the park. 
By using the expenditure function, the equivalent surplus corresponds to 
the difference of expenditure for each one of the levels of provision of public 
service Q, i. e.: 
JQ1 1 -11 ae(p,U ,c,Q) ES= e(p,lfi,LJ,Q1)- e(p,lfi,LJ,cP) =- dQ CJl ao 
For the second value, we propose making deciduous hardwood species 
dominant in the park. Formally, given the prices p and the income level Y, the 
change proposed for landscape from current level with conifer-eucalyptus plan-
tation LJ to broad-leaved species dominance z1 can be expressed: 
U (p, Y, (JJ ,LJ) = U (p, Y-CS, (JJ ,zl) 
where CS is the maximum WTP that would bring back the visitor to the original 
level of utility prior to the improvement LfJ. 
The expenditure function allows us to establish the income that an individual 
may be willing to surrender in order to achieve an improved forest, that is: 
I {) rl1 71 I {) rl1 -,() Izl ae(p, LP .z. cfl) 
CS = e(p,lF,v-,L·)- e(p,lF,v-,c) =- dQ 
ZJ az 
Finally, measures to preserve or reforest areas increase the utility for the 
visitors, as deriving from the decreased risk of loss of forested area (Freeman Ill, 
1993). First we assume the possibility that the woodlands of the Baixo Mino, 
devoted to timber harvesting and not currently used for recreational-landscape 
purposes, may become forests where preservation goals are implemented in order 
to sustain the current situation. 
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Let z,o be the present woodland area that would exist if preservation goals 
were implemented. Subscript r is needed to differentiate the previous consid-
ered landscape levels from current levels referred to risk of loss of forested areas. 
Z,1 represents woodland area that would exist «without•• preservation measures. 
The equivalent surplus (ES) is the maximum amount of money that the con-
sumer would be WTP to secure z,o or avoid the deterioration of these wood-
lands. The ES contains the exchange between money income ( Y) and availability 
of woodland. Formally, we can write the change as: 
U,(p, Y-ES,CJl,Z,0 ) = U,(p, Y,CJl,Z,1) 
where U, (.) is the utility function. 
The WTP in order to avoid the deterioration of these woodlands, meas-
ured as Equivalent Surplus, is also given by the difference between the levels 
of expenditure, that is: 
Jz, 1 o - o rll 1 - 1 rll 1 -- r <Je(p,U, ,Q ,Z,) ES - e(p,Z, , 1£, U, ) e(p,Z, , 1£, U, ) - zo dZ, r az, 
Secondly, let us assume the possibility of reforesting barren areas which 
means a woodland area increasing from Z,O to Z(. To ensure the reforestation 
and change from Z,0 to Zl the individual would give up income to reach original 
utility level, that is: 
U (p, Y, (1l ,Z,0) = U (p, Y-CS, (1l ,Zf) 
where CS is the monetary value of a change from initial situation to another 
with reforestation of barren areas. 
The WTP to increase forested areas, in order to ensure their preservation, 




CS= e(p,CJl,Z,0 ,U,0)- e(p,CJl,Z,2,U,0) =- ----- dZ, 
z,2 az, 
11.3 -The survey 
We estimate the measures of value shown above doing a CV study. Prior 
to trying to elicit WTP, respondents were asked their opinion about the use of 
common resources for woodlands (devote more private resources to improve 
woodlands, devote more private resources to maintain the current situation, no 
devote more private resources to maintain the current situation even forsaking 
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recreational activities and finally reduce common resources devoted to wood-
lands and their quantity and/or quality), so that they could begin thinking about 
their preferences and budget constraints. Respondents were then asked to con-
sider the hypothetical scenarios. 
The interviewees were first asked about a scenario of WTP in order to 
continue to use the PNA. Once their first WTP was elicited they were asked 
about their willingness to pay in the case hardwoods were to prevail in the park. 
The presentation of «improved landscape for the visitors» deriving from such a 
prevalence of hardwoods was made by showing pictures of hardwood landscapes 
in different seasons through the year. Finally, the last scenario asked about the 
willingness to pay for the preservation of woods· that are not visited, by subject-
ing them to protective measures in the cases where there is tree cover and to 
reforestation where barren. 
The question of how much an individual would be WTP in order not to 
give up visiting under the current circumstances, or with improved landscape, 
was followed by another question where emphasis was placed on either forsak-
ing visits if an entrance fee were to be greater, or up to what extent would 
visitors be willing to pay. Thus, we intended the interviewees to establish their 
maximum WTP. 
We conducted 402 Personal interviews. In order to. obtain a conservative 
design we used WTP, following the recommendations of the NOAA report on 
CV (Arrow et al., 1993} (Willis, 1995), as well as open-ended questions (1). In 
order to reduce the chances of zero response we used a payment card propos-
ing several values. The format chosen for the payment card was made following 
a requirement whereby the values displayed would not induce differences in the 
probability of choosing any such values. We needed two pre-tests of 25 sub-
jects in order to obtain the final version of the survey instrument. In this process 
we pretested the wording of the questionnaire, the photographs and other as-
pects of the constructed market such as the payment vehicle, the environmen-
tal change to be valued and the information content of the market design. We 
avoided taking only certain types of visitors into account, with specific charac-
teristics, such as crowds during holiday periods: summer and Easter; Sundays 
or certain hours of the day when there may be more visitors visiting the park. 
Thus, the interviews were made between June 1994 and June 1995: 153 during 
Spring and Autumn, 26 in Winter and 223 in Summer, on different days of the 
week and times of the day. 
(1) Although the NOAA Panel recommends the binary or closed format of the «Conservative 
design» group, other authors find the open format to be even more conservative (Walsh et al. 
1989) (Kristrom, 1993) (Mitchell and Carson, 1995) (Kristrom and Riera, 1997). 
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Ill - Results 
Out of the population interviewed, 81% accepted to answer to the ques-
tionnaire and out of these, 0.4% did not do so fully. To the first question (value 
of the visits made to natural park), 15.7% gave a zero value. However, only 
19% may be admitted as being true zero value (that is, preferring to give up 
visiting rather than to pay an entrance fee). To the question relating to a lands-
cape of hardwoods, 33% give a positive answer whereas 49% would not be 
willing to pay more than the WTP given to continue to use the park. To the 
questions referring to the last scenario (Benefits to the visitors to the park from 
implementing conservation measures), zero values were given by 31% and 29%, 
respectively. 
TABLE 1 
Willigness-to-pay responses (WTP) (pts) 
Visits Landscape imp. Conservation Reforestation 
Mean .......................................... 382 71 1,733 1,468 
Std. dev ..................................... 453 258 2,925 2,594 
Median ....................................... 250 0 1,000 1,000 
95% c. !. .................................. 337-426 45-96 1 ,446-2,020 1,214-1,722 
5% trimmed .............................. 324 32 1,244 1,041 
C.l. stand for confidence interval. 
(') 5 % trimmed mean with the 5% largest and 5% smallest values. 
The average willingness to pay to access the natural park amounts to 382 
pesetas (pts) and with improved landscape the average value is 71 pts more. 
In order to implement preservation measures, visitors would be willing to pay up · 
to 1, 733 pts/year, and 1 ,468 pts/year for reforesting. 
Aggregation of individual WTP's amounts in all three cases (continue to 
use the natural park, landscape improvement and implementing conservation 
measures) over the whole visitors to the NPA can be done in various ways 
(Loomis, 1987. We use the called «no-adjustment» approach where the sample 
are considered representative for the whole population. This approach is justi-
fied if the statistical distribution of factors influencing WTP in the sample corre-
sponds to the distribution in the population as a whole. The use of this approach 
seems to be defensible because the questionnaire where randomly assigned 
between visitors). For the first WTP (continue to use the natural park) yields an 
aggregated WTP for visitors of 43 million pts/year or 58,000 pts/ha/year. The 
elevation of the WTP of the overall visitors to the park for improved landscape 
adds up to 6 million pts/year or 8,000 pts/ha/year. Visitors add up to 14,000 
pts/hectare/year or 225 million pts/year to conserve or reforest one ha wood-
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land. When speaking of the benefit to visitors ensuring the woodlands' survival 
(conservation and reforestation), the recreational use or a landscape improve-
ment we only include visitors to the NPA. However individuals who, without 
actually visiting the NPA forest, do obtain some benefits. 
111.1 - Factors affecting individual willingness to pay 
To investigate possible determinants of individuals' WTP, bid curve estima-
tions were carried out. Variables were included if there were strong a priori 
reasons for believing that they might have an affect on WTP (dependent vari-
able) and if statistically significant correlations were found between those vari-
ables and WTP following a correlation analysis. A large percentage of respond-
ents did not answer the landscape improvement and preservation measures 
(conservation and reforestation) questions. We do not know whether the zero 
values are true zero or protest responses. Because of the two problems (2) we 
use Heckman's two-stage estimation procedure (3) correcting the sample selec-
tivity bias. Using probit estimation in the first stage we find out what character-
istics of the visitors may determine the non-positive WTP: 
Prob [non -positive WTP] = 1 - <I> (yM) 
where <I> (.) is the std. normal distribution function, y the vector of parameters to 
be estimated and M the vector of exogenous variables (characteristics of the 
visitors). 
In the second stage we use the Mill's ratio from the probit residuals to 
estimate the following equation to fit the declared WTP: 
WTP= aM+ ~A+ 11 
where A is the inverse Mill's ratio, M is the vector independent variables (socio-
-economic characteristics of the visitors), a and ~ the parameters to be esti-
mated and 11 the error term. 
(2) If we are to exclude some answers with criteria established by the researcher, such as 
all or some of the lacking answers, the remaining cases may not be interpreted as a random 
sampling of the population but as a selection where only the positive results are represented. If an 
OLS estimate were to be made of the relevant parameters, it would be biased and inefficient. 
There is the problem especially of an explanation variable being significant although this only means 
that certain observations may be censored (Heckman, 1976; Greene, 1993). 
(3) This is a type of !obit model (Amemiya, 1973) (Maddala, 1983). The tobit model allows 
to analyse both the binary qualitative decision: to buy or not to buy recreational use, as well as 
the quantitative dependency towards willingness to pay (Blundell and Meghir, 1987). 
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For entrance fee to continue to use the NPA WTP, the variables no de-
vote more private resources to maintain the current situation even if it implies 
forsaking recreational activities and visits to other recreational sites were found 
to be statistically significant at the 1% level in the Heckman's first stage. 
Prob {non-positive response}= 
1-<P [-1.1-0.72 no devote more private resources to maintain the current situation (1 =yes, [0.001 
0 =no) + 0.59 other recreational sites (1 =other sites, 0 =only the NPA) [0.00]] 
P-values in square brackets [ ] 
Time spent per visit on the NPA, correction of the first WTP and spent the 
night before away from home are statistically significant at the 1%, 1% and 5% 
level in the Heckman's second stage, respectively. 
WTP {to continue to use the NPA} = 
205.5 + 1.6 time spent per visit on the NPA [0.1 0] 
+ 5.4 correction of the first WTP 
(1 =individual corrects first WTP, 0 = induvidual who does not correct) [0.001 
+ 3.29 spent the night before away from home [0.00] 
- 189.7 I (inverse Mill's ratio) [0.20] 
Ff2 adjusted = 8.7 % 
P-values in square brackets [ 1 
The inverse Mill's ratio is not significant. The reason could be the relatively 
small percentage of respondents who did not answer a positive WTP (15. 7 % ). 
For landscape improvement in the NPA WTP, the variables: spent the night 
before away from home, and devote more private resources to improve wood-
lands were found to be the explanatory in the Heckman's first stage. 
Prob {non-positive response}= 
1 - <P [- 0.63-0.34 spent the night before away from (1 =yes, 0 =no) [0.051 
+ 0.41 devote more private resources to improve woodlands (1 =yes, 0 =no) [0.00]] 
P-values in square brackets [ ] 
Time spent per visit on the NPA, correction of the first WTP and spent the 
night before away from home are statistically significant at the 1%, 1% and 5% 
level in the Heckman's second stage, respectively. 
WTP {to improve landscape in the NPA} = 
593 + + 24.1 time spent per visit on the NPA 
+ 2.7 Houshold income per capita 
+ 185.0 spent the night before away from home 
-585.5 A. (inverse Mill's ratio)[0.011 
Ff2 adjusted = 14.3 % 
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For the implementation of preservation WTP, the variables devote more 
private resources to improve woodlands and individuals above the age of 40 
are statistically significant at the 5% and 1% level in the Heckman's first stage, 
respectively. 
Prob {non-positive response}= 
1 - ci> [0.52- 0.28 individuals above the age of 40 (1 =yes, 0 = no) [0.04] 
+ 0.24 devote more private resources to improve woodlands (1 =yes, 0 = no) (0.00]] 
P-values in square brackets [ ] 
Only the variable Spent the night before away from home were found to 
be a significant explanatory variable in the Heckman's second stage. 
WTP {to preservation}= 
4829.6 + 1130.8 spent the night before away from home 
+ 7.5 Household income per capita 
-6670.7 A (inverse Mill's ratio) 
Ff! adjusted = 0.06 % 




For the reforestation of barren areas WTP, the variables devote more pri-
vate resources to improve woodlands and individuals above the age of 40 were 
found to be the explanatory variables at the 5% and 1% level in the Heckman's 
first stage. 
Prob {non-positive response}= 
1 - ci> (0.55- 0 .. 26 individuals above the age of 40 (1 = yes, 0 = no) [0.05] 
+ 0.42.devote more private resources to improve woodlands (1 =yes, 0 = no) [0.00]] 
Only Household income per capita were found to be a significant explana-
tory variable in the Heckman's second stage. 
WTP {to reforest}= 
3908.4 + 878 spent the night before away from home 
+ 13.9 Household income per capita 
- 5502.5 A (inverse Mill's ratio) 
Ff! adjusted = 0.06 % 




The estimated parameters show the expected signs. The value for F{2 
adjusted in the last two cases is very !ow and only one variable is statistically 
significant. It can be expected that many features or behaviours of the inter-
viewees, not included in the questionnaire, determine the WTP contributing to-
wards such F{2 values. These factors may be in line with the preservation of the 
environment, such as the use of environmentally friendly products or their par-
ticipation in «green» associations. The adjusted F{2 for landscape improvement 
199 
Eswoos DE EcoNOMIA, VOL. XIX, N. 0 2, PRIMAVERA 1999 
lies close to the 0.15 suggested for CV studies by Mitchell and Carson (1989) 
and consequently, it would be difficult to claim that respondents answer random 
numbers to the WTP questions. 
IV - Discussion 
Several valuation studies of woodlands recreational use have been under-
taken in Spain (Kristrom and Riera, 1997) and Europe. Our findings differ from 
Spanish applications (table 2) where the object assessed is usually a national 
or natural park with strong uniqueness, far away from urban centres and low 
density in visits. The obtained value per visit is the lowest of all studies in Spain. 
In terms of value per ha, only the application of Perez and Barreiro (1997) is 
higher and the study of Perez et al. (1995) lies close. The small size of the 
park as compared to the number of visitors explains why the values obtained 
were higher per ha than other applications with higher values per visit. The 
mentioned studies of Perez and Barreiro (1997) and Perez et al. (1995) are the 
exceptions. In the first one because there are also visits during the winter for 
sport purposes. The reason in the second one is the small size of the park but 
after all more than three times the NPA. 
TABLE 2 
Some forest recreational use valuations in Europe 
Studies Value per visit (pis) Value per ha (pts) Visits/ha (number) 
Spain: 
Riera et al. (1994) .......................... . 1,083 n.a. n.a. 
Leon (1995) ..................................... . 1,365 16,700 71 
Perez et al. (1995) ......................... . 760 41,000 55 
Campos et al. (1996) ..................... . 1,328 1,150 n.a. 
Del Saz (1996) ................................ . 590 19,700 33 
Perez and Barreiro ( 1997) .............. . 1,134 59,000 45 
Reboledo and Perez (1994) ........... . 1,479 n.a. n.a. 
Gonzalez Gomez (1997) ................. . 382 41,500 110 
Germany and Switzerland: 
Nielsen (1991) ................................. . 370 73,000 200 
Lowenstein (194) ............................. . 383 n.a. n.a. 
Elssesser (1996) ............................. . <737 3,000,000 1,463 
United Kingdom: 
Willia et al. (1988) .......................... . 460-850 65,000-14,700 109-29 
Willis and Benson (1989) ............... . 400-930 119,425-280 297-0.3 
Bennet (1995) .................................. . 211 83,400 396 
n.a.: non-available. 
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Our results per visit are closer to some British and Central European studies 
(211, 370, 383, 400 and 460) which analyse recreational use of forests near 
urban centres, without natural uniqueness and a high number of visits per hal 
year (Nielsen, 1991; Willis at al., 1988; Willis and Benson, 1989; Elsesser, 1996). 
Because of the high number of visits per ha and the small size, the recreational 
value per ha is higher than ours. At the same time in Great Britain valuations 
for forest with lower density of visits, without uniqueness and far away from urban 
centres were carried out. The estimated recreational values per visit are about 
1 ,000 pts. The value per ha and the number of visits per ha lies under our val-
ues (Willis and Benson, 1989; Willis et al., 1988). The results from Lowenstein 
(1994) are close to ours in terms of visit (383 pts). The visitors are from far 
away but they stay long time in the district and make in average over 18 visits. 
A total of 3.2 million visits take place during the year (winter sport and health 
resort) and although we do not know the ha of the district the total value per ha 
is high and seems to be like an urban forest 
Cost-benefit analysis 
The net effects of policy measures on human welfare can be evaluated 
comparing their costs and benefits. A total maintenance cost of 23,000 pts/ha/ 
year for the natural park have been calculated by Gonzalez Gomez (1997) of 
which the public exchequer assume 22,000 pts/ha/year. A calculation using the 
aggregated mean WTP estimate from the study of 382 pts (58,000 pts/ha/year) 
gives a cost-benefit ratio of 1 :2,6. Thus, based on the outcome of this applica-
tion, a cost-benefit analysis indicates that current policy in the natural park is 
efficient. However, the 22,000 pts/ha/year may hardly be ascribed totally to the 
non-market output. According to a study made for the Federal Republic of Ger-
many (Bartelheimer, 1993) the greatest costs incurred by a forest farm and the 
least income associated to the recreational function amount to a maximum of 
44 DM/ha (3,500 pts). In the United Kingdom (Forestry Commission, 1992), 
maintenance costs to sustain access to the forests generates a cost of approxi-
mately 27£/ha (5, 100 pts). 
This difference in cost coincide with the fact that owner only have a total 
annual cost of 1 ,000 pts/ha/year when the average cost calculated with data 
from Ruiz-Urrestarazu (1992) for a maritime pine-eucalyptus forest is of 8,800 
pts/ha/year. The timber related revenues obtained by owners are similar to those 
of the remaining 20,000 ha forest in the district. There are no possible alterna-
tive explotation such as housing development given that law prevents the priva-
tisation of common woodlands (4) except for reasons of public interest and the 
(4) Law 13/1989 of October 10, governing common ownership of woodlands. 
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park also has free roaming horse and bovine cattle, as it is the case for other 
forests in the district. Thus, the natural park does not imply opportunity cost for 
owners and cost difference is not justified. From this cost side perspective there 
are reasons to assess the current policy in the natural park as inefficient. If the 
ow_ners were compensated for their opportunity cost, the cost benefit ratio would 
be higher than 1 :2.6. 
Policy making is concerned with making changes from where we currently 
stand. The estimated values for a landscape improvement in the natural park 
and reforestation and conservation allow to evaluate possible changes. For in-
stance, we analyse the possibility of substituting the current dominant specie 
(maritime pine) for oak maintaining the net present value of profit that owner 
currently obtain. We take the data from Ruiz-Urrestarazu (1992). In order to know 
how many ha of maritime pine could be substituted for oak during an oak rota-
tion period (this corresponds to two maritime pine rotation periods, each of 35 
years) we simulate results under different discount rates and increases in WTP 
(graph 1 ). The estimated value for visitors derived from landscape improvement 
is only considered from the year 22 to 70 of the whole oak rotation period. If 
current WTP were maintained for the period, that is to say, adding 8,000 pts/ 
ha/year to the net revenues obtained for a oak forest from the year 22 to 70, 
we could substitute 510 ha from the natural park, maintaining the net present 
values of profit that owners would make with maritime pine under a discount 
rate of 4%. If the discount rate were of 5% the substituted ha would be 610 
and 700 for a 7% discount rate. If the estimated WTP (8,000 pts/ha/year) would 
increase yearly at a 3% rate we could substitute more then the current natural 
park area: 1,700 ha (4% discount rate) 1,500 ha (5% discount rate) 1,450 ha 












4 5 6 7 
Discount rate 
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The interest rate of return 
The interest rate of return (IRR) represents the interest rate at which the 
present value of revenues equals the present value of costs. This rate is used 
to determine if a project (public or private) is acceptable by comparing it to a 
minimum rate of return: alternative investment opportunities for private capital 
and fixed rates for public forest investment projects (5). 
TABLE 3 
IRA and .non-market output in the natural park 
Scenario species composition and non-market output IRA(%) 
3.2 Current scenario ............................. . 
20% eucalyptus .................................................. . 
80 % maritime pine ............................................. . 
20 % eucalyptus .................................................. . 
Recreational use ............................. . 80 % maritime pine ............................................. . 5,6 
58,000 ptslha/year after the 22 rotation year .... . 
5 % eucalyptus .................................................... . 
Landscape improvement ................ . 20 % maritime pine ............................................. . 3.0 
75% oak .............................................................. . 
8,000 pts/ha/year after the 22 rotation year ...... . 
If we consider the current situation in the natural park of about 20% eu-
calyptus and 80% maritime pine, the internal rate of return is 3.2 %. As shown 
in table 3, by adding 58,000 ptas/hectare, which correspond to the recreational 
use value of the natural park, the internal rate of return increases up to 5,6 
%, maintaining the same species composition (80% maritime pine and 20% 
eucalyptus). Considering a landscape improvement derived from substituting 
15% of the current 20% eucalyptus area for oak and decreasing the participa-
tion of maritime pine from current 80% to 20% by substitution for oak, the 
internal rate of return would be 3.0 %. The IRR also changes when non-market 
output in non-visited forest is taken into account (14,000 pts/ha/year). We add 
the 14,000 pts/ha/year to the market net revenues for oak, maritime pine and 
eucalyptus. In this case and as it is shown in table 4, the IRR goes from 1.4% 
(5) The Forestry Commission in Britain uses a target rate of return of 3% to evaluate for-
estry projects. In the United States the Forest Services use a target rate of return of 4%. 
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to 2.9% for maritime pine, 1.6% to 3.8% for oak and 7.7% to 9.1% for 
eucalyptus. 
TABLE 4 
IRR and non-market output in the woodlands of the district 
Specie 
Maritime pine (Pinus pinaster) ............................................................. . 
Eucalyptus (Eucalyptus globulus) ........................................................ . 
Oak (Quercus robur) ............................................................................ . 
IRA for timber IRA including 








(•) Conservation = preservation measures+ reforestation (14.000 pts/ha/year tor the total rotation period). 
V- Conclusions 
The purpose of this exercise was to obtain forest policy useful information 
(whether benefits outweigh costs) for Galicia or Northern Portugal. The forest 
reality in this two regions is very specific (Meixide Vecino and Pousa Hernandez, 
1997} (Portela 1997} (CESE, 1996): only 50 per cent of the potential woodlands 
are cover by trees and the rest is open space without environmental or other 
objectives. Eucalyptus and pine plantations are nearly the only types of produc-
tive woodlands. On the other hand there are a small area where the priority is 
the survival of environmental assets, including the recreational-landscape uses, 
that relate to small «islands» of forest offered voluntarily by private owners or 
that are taken care of by the Administration under the figure of Natural Parks or 
similar (in Galicia under 1% of the whole territory). An attempt has been made 
to provide a conservative estimate of the public benefits of maintain woodlands 
and improve it. The contingent valuation was considered a appropriate method 
to do this. 
Visitors support public intervention directed towards the promotion of forested 
areas, such as expanding existing areas or implementing measures that may 
guarantee favourable discrimination towards species that improve and diversify 
the landscape allowing for compatible recreational use thereof. Thus, if individu-
als were to decide the resources to be devoted to such purposes, there would 
be less need for spaces for recreational use and more diversity in the land-
scape. 
The park's output value without the market is considerably higher than that 
of timber: 58,000 pts/ha/year against 16,000 pts/ha/year. The willingness to pay 
for the preservation of forests in the Baixo Mino is also higher than the 
earnings from sale of timber. The return rates for forest investment increase 
considerably if we consider the output generated by public assets. 
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There are other options for public intervention that seek to potentiate the 
supply of positive external effects: this may assume the shape of creating mar-
kets where they do not exist by charging a fee to access the forest for recreation-
-landscape use, also by limiting owner use, and also to subsidise costs or loss 
of revenues (Whitby, 1997) due to devoting the woods to social functions. In 
order to implement such tools the findings in this study provide some relevant 
information that should be expanded with other studies in other districts with 
different typology, inside the singular forest situation of Galicia and Northern 
Portugal. 
Acknowledgements 
Financial support was provided by Centro de Desenvolvemento Rural do 
Baixo Mifio, Fundaci6n Provigo and Ministerio de Educaci6n y Ciencia for the 
Acci6n lntegrada Hispano-Aiemana 120B 1996 jointly with Deutscher 
Akademischer Austauschdienst (DAAD). I would like to thank two anonymous 
referees and Professors Albino Prada Blanco, Manuel Varela-Lafuente, Pere 
Riera, Pablo Campos-Palacin and Diego Azqueta-Oyarzun for their comments 
and suggestions. I also would like to thank the Research Teams from the lnstitut 
fur Fostokonomie of the Universities of Freiburg and Gottingen (Germany) and 
Professor Hannelore Weck-Hanemann from the ETH-Zurich (Switzerland) for 
assistance during the conceptualisation of the project and with the fieldwork. 
Of course, all errors and omissions are the only responsability of the author. 
205 
Eswoos DE EcoNOMIA, VOL. XIX, N. 0 2, PRIMAVERA 1999 
REFERENCES 
AMEMIYA, T. (1973), Advanced Econometrics, Oxford, Basil Blackwell. 
ARROW, K., SOLOW, R., PORTNEY, P. R., LEAMER, E. E., RADNER, R., and SCHUMAN, H. 
(1993), Report of the US National Oceanis and Atmospheric Administration Panel on contin-
gent valuation, Washington DC, Resources for the Future. 
BARTELHEIMER, P. (1993), Betriebswirtschaftliche Ansatze zur monetaren Bewertung der 
Sozialleistungen des Waldes, Frankfurt a. M., J. D. Saurlanders Verlag. 
BENNET, R., TRANTER, R., BEARD, N., and JONES, P. (1985), «The Value of Foopath Provi-
sion in countryside. A case-study of public acess to' Urban-frindge woodland», Journal of 
Environmental Planning & Management, 38, pp. 409-417. 
BISHOP, K. (1992), «Assessing the Benefits of Community forest: an evaluation of the recreational 
use benefits of two urban !rindge woodlands», Journal of Environmental Planning & 
Management, 35, pp. 63-76. 
BLUNDELL, R., and MEGHIR,' C. (1987), «Bivariate alternatives to the Tobit Modell», Journal of 
Econometrics, 34, pp. 179-200. 
CESE (1996) Libro verde sobre o Sector Forestal, Grupo de Traballo sobre o sector da floresta, 
Conselho para a Cooperac;;ao Ensino Superior- Empresa, Lisboa. 
ELSASSER, P. (1996), «Recreational Benefits of Forest Germany», in International Symposium on 
non-Market Benefits of Forestry, Edinburgh, June 1996. 
FAO (1986), Les Ressources forestieres, Rom, FAO. 
FORESTRY COMMISSION (1992), 72nd Annual Report, HC Paper 187, London, HSMO. 
FREMMAN Ill, A. M. (1993), The Measurement of Environmental and Resources Values: Theory 
and Methods, Washington, Resources for the Future. 
GONZALEZ GOMEZ, MANUEL (1997), «Valoraci6n Econ6mica del usa recreativo-paisajfstico de 
los montes: Aplicaci6n al Parque Natural del Monte Aloja en Galicia», Universidade de Vigo, 
tesis doctoral. 
GREENE, W. H. (1993), Econometric Analysis, New York, Macmillan. 
HANLEY, N., SHOGREN, J. F., and WHITE, B. (1997), Environmental Economics. In Theory and 
Practice, London, Macmillan. 
HANLEY, N. D., and RUFFELL R. J. (1993), «The Contingent Valuation of Forest Characteristics: 
Two Experiments», Journal of Agricultural Economics, 44, pp. 218-229. 
HECKMAN, J. (1976), The Command Structure of Statical Models of Truncated Sample Selection 
and Limited Dependent Variables and a Simple Estimator for such Models, Annals of 
Economic and Social Measurement, 5/4, pp. 475-492. 
lnventario de recursos do Baixo Mifio (1992), Fundaci6n Banesto. 
JOHANSSON, P-0. (1987), The Economic theory and measurement of environmental Benefits, 
Cambridge, Cambridge University Press. 
KRISTROM, B. (1993), «Comparing Continous and Discrete Contingen Valuation Questions», 
Environmental and Resource Economics, 3, pp. 63-71. 
KRISTROM, B., and RIERA, P. (1997), «EI metoda de valoraci6n contingente. Aplicaciones al media 
rural espaiiol», Revista Espanola de Economfa Agraria, 179, pp. 133-166. 
LOOMIS, J. B. (1987), «Expanding Contingent Value Sample Estimates to Aggregate Benefit 
Estimates: Current Practises and proposed Solutions», Land Economics, 63-4, pp. 396-402. 
LOWESNTEIN, W. (1994), Reisekostenmethode und Bedingte Bewertungsmethode (Frankfurt 
a. M., J. D. Sauerlander's Verlag). 
MADDALA, G. S. (1993), Limited Dependent and Qualitative Variables in Econometrics, Cambridge, 
Cambridge University Press. 
MEIXIDE VECINO, A., and POUSA HERNANDEZ, M. (ed.) (1996), Economfa galega-lnforme Anual 
1994-1995, Santiago de Compostela, lnstituto Universitario de Estudios e Desenvolvemento 
de Galicia, Universidade de Santiago. 
-- (1997), Economfa galega-lnforme Anual 1995-1996, Santiago de Compostela, lnstituto 
Universitario de Estudios e Desenvolvemento de Galicia, Universidade de Santiago. 
206 
Esruoos D£ EcoNOMIA, VOL. XIX, N. 0 2, PRIMAVERA 1999 
MITCHELL, R. C., and CARSON, R. T. (1989), Using Surveys to value Public Goods: The CVM, 
Washington DC, Resources for the Future. 
-- (1995), «Current Issues in the Design, Administration and Analysis of Contingent Valuation 
Surveys», in P-0 Johansson., B. Kristrom and K. Maier (ed.), Current issues in environmental 
economics, Manchester, Manchester University Press. 
NIELSEN, C. (1991), Der Erholungswert stadnaher Walder im Kanton Tessin. Eine 6konomische 
Analyse am Beispiel Lugano, Bern, Bundesamt tor Umwelt, Wald und Landschaft-Schriftsreihe 
Umwelt, no. 146. 
PEREZ PEREZ, L., BARREIRO, J., ALVAREZ FARIZO, B., and BARBERAN, R. (1995), Valoraci6n 
econ6ri1ica de recursos ambientales. Aplicaci6n del MVC al parque natural del senorfo de 
Bertiz», Acta de Ia XXI Reunion de Estudios Regionales, Vigo, Fundaci6n Caixa Galicia. 
PEREZ PEREZ, L. and BARREIRO, J. (1997), «Efecto formato de pregunta en Ia valoraci6n de 
bienes publicos a traves del MVC», Hacienda Publica Espanola, 143, pp.107-119. 
-- Plan forestal de Galicia (1992), Sfntesis del Plan Forestal, Consellerfa de Agricultura, Ganderfa 
e Montes, Xunta de Galicia. 
POMMEREHNE, W. W. (1987), Praferenzen tar 6ffentliche Gater. Ansatze zu ihrer Erfassung, 
TObingen, Mohr. 
PORTELA, J. (1997), «Do despovoamento humano ao povoamento florestal: Escutar as arvores, 
ouvir o homem, e precise», Aetas del II Congreso forestal Espano/-1 Congreso Forestal 
Hispano-Luso, t. 1, Pamplona, Gobierno de Navarra. 
RUIZ URRESTARAZU, M. M. (1992), Ana/isis y dign6stico de los sistemas forestales de Ia C. A. 
del Pais Vasco, Viloria, Gobierno Vasco. 
WALSH, R. G., JOHNSON, J. R., and Mckean, J. R. (1989), «Issues in Non-market Valuation and 
Policy Application. A Retrospective Glance>>, Western Journal of Agricultural Economics, 14/ 
1' pp. 178-188. 
WHITBY, M. (1997) <<Un bote salvavidas entre los iceberg? Perspectivas futuras de las polfticas 
agroambientales>>, Revista Espanola de Economfa Agraria, 179, pp. 203-226. 
WILLIS, K. G., BENSON, J. F., and WHITBY, M. (1988), Values of user-benefits of Forest recreation 
and wildlife. A Report to the Forestry Commission, Departament of Town + Country Plan-
ning. The University of Newcastle upon Tyne. 
WILLIS, K. G. & BENSON, J. F. (1989), Values of user-benefits of Forest recreation: some further 
benefits, a report to the Forestry Commission, Departament of Town+ Country Planning, the 
University of Newcastle upon Tyne. 
WILLIS, K. G. (1995), «Contingent Valuation in a Policy Context: The NOAA Report and its Impli-
cations for the Use of CVM in Policy Analysis in Britain>>, in K. G. Willis and K. T. Corkindale 
(ed.), Environmental Valuation. New Perspectives, Oxon, CAB International. 
207 

